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<54) yCTHOftCTBO JUI* PEMOHTA OBCA^HWX KOJIOHH 



1 



HjoCpCTCHMC OTHOCHIC* K yCTpOHCTBaM, npH- 

MeHJicMbiM npn ycraHoBKC npojjontHO ro<t>pHp<> 
bskhbu njacTwpeS ro MCTaJuunccxax tpy6 
b o6caxoiuxi Konomujc Hefyixxbix, raooBwx m 

BOAHHWX CKBa^CHH C IICJIMO BOCCnHOBJlCWW 
rcpMCTKHKOCTH CTCHOK KOJIOHH. 

Khkctoo ycrpoHCT&o jyi* ycranoBKH Mera/i- 
mnccKHx iwacTbipcM, co.vpxamcc janonHCHMWH 
xhakoctmo jnaciMwwS cocya. enycicaeMHft 
k Mecry noBpe*caeiiH* kojiohhw hi Tpoc*. Ha 
DOBCpxnocTM ua/uioHa cneuHajibHbiMW 3aXMMa- 

MM KpcnHTOI MCTajUlH^CCKMH rO<l>p«pOBaHHbIH 

anacrupt. BnyTpii D/iacnnmoro cocyna b ww- 

KOCTb nOMCtUeH BlpblBHOH aapaa c DilCICTpO- 

ncTOHaiopOM. PaauHpcmic imacTwp* b kohoh- 
hc ocyiuccTBJiJicTCH npH B3pwBC aapiwaHl l*:;;.^-; 

Ochobhmm HeaociancoM yroro yapoiicTBa xb- 
nst nest T^yHHOdb jxx-iwtcznHA paBHOMepHoro 
pacaiHpcHim ruiacTwpH no Been ahhmc 

HaM6onec.6nH3KHM no tcxhmvckom cyumoc- • 
th h aocTHTacMOMy |oyjibTafy k npeflWiewo- 
My unnxeic* ycipoHcibo una peMOura o6can- 
kux KonoitH, ccnepttamee nonyw unanry c 
ynopoM, 4>opMnpyKjtuy»o ynpyryio ronoBKy. 
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^cecTKMH KOHyouyaHCOH h ycraHOBJicHHbifi H *^;/^/' 
iirTiHre Mewy yTio{)OM h KOHycoM-nyaHCOHOM : • 
n popjontH o ro^pHposaHHM ft . nnacrap v^ t 1 2] . ; .; 

HcflpcTaiKOM ioBccrHoro yapoRcrBa hbjih-^ y 
ctm io, wo xecncHM KOHy c- ny aHCOH 'npc0Ba.|;;^: 
pvrrc^bHoro paaiucpcHM npoxionwio-ro^pHpoBaH-;^' 
noro njiacnapH bmoojihch c rnamcoH 6oko"soA^' 
noBcpxHocTb». TaxoH Konyc npM paouHpeHMM 
biuomh nnacTWjwi oowtn o6panibiM nepeni6 
MCTajuia. B pc3ynbTatc Kaxna^i io BnaAHM 06* 
pajyer abokhwt hchokhmm anacibipB k kojioh- . 
hc. ApyntM HCAOCiancoM ycTpoiicTBa jibjihcW;^ j 
BO3M0axB0cn f ^3axjiMHMBaMHji ^owy?;/ 1 /*^*^^^ 

p otoflHOM KWIOHHe M>M HC3HaWCJlV«ofll 

hhioi Mcwy ' rc£ moMCTpaMH. ; ; ..^^7S|^ 

Ka^CTBa ^i^b^h'dobwiijchhc HaiieMOCTMjjl^;;- 
cro nyicM HCKnio«icHH* oax^HHMBaHiui b P*^' 
MOHTMpycMcm kojiohhc KOHyca- .ny^«^tr J 

Uejik flociHracTai/icM/ / «no a-V"?^ 
AW peMom^oanwx 5 KonoHH^ 
nonyw urraHry c ynopoM, 4>opMHpyioiMy» yn- 
pyryw nmoBicy, xecTKMH KOHyc-nyaHCOH m V 
ycTaHOBJicHHWM Ha uiTaHrc Mowiy ynopoM M^yr- 
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3 l * <M9038 

KOHycoM-nyaiicoHOM npojioribHo-rtKj)pHpoBaHmiH 
fwaciwpk, KOHyc-nyaHcoii BbinoiiHCH c nponoiib- 

J.HMMH K3HaDK3MH, HMCIOIHHMH HCpCMCHHblH D3- 

* AHy V bcji itoi b ajouiH h oi ot Menbiuero ocHoea- 
v. hhji k , pojibuieMy, npn 3Tom !^Biac»ynM^n«ac»i- 



VrVJ 



q npouco; paouMpciiH* Bnajmn bk/ikihsctca 
y^acioK KOHyca, na kotopom yro/i oGpaoyiomcH 
K3H3BOK BODpacraer no 35-40°. BnaxwHW ruiao 
TwpHi5,' : ynp?BnacMwe ithm ynaaKOM, d«ko ; rf- 
noBopamiBawTCJi h hoa t3khm yr/iOM paDpwBa- 
■ : *> frfctn- fV. 



;pacnpflMncHMfl rocfcpKpOBaHHoro^ 
^Twpa; ' Ha ^Hr. 6 - K0Hyc rTyaHC0H.5pa3p e3; 
? • YcrpoMCTBo nna pcMoma o6caA»wi^py6 co- 
Aep^HT 4>opMHpy)otnyw ynpyryw -rojioBK^ 1, v 
^ecncHH KOHyc-nyancoH 2. h nonyio.linaHry 3. 

:--~CnyCX3CICH -yCTpOHCfBO B CKBlXCMMy!; K-.MCCiy 

HapyiucHHH Konoinn.r na iiacoaio-KOMnpeccop- 
Hbix hah 6ypHnMiw* rpy6ax 4 bmccic jc. MCiaji 
jiHsecKMM anacTbipcvi 5. koto P wh oahhm ; kch- 
iiom onHpaeTCB na KOHyc-nyancoH 2, a ot oce- 
Boro ncpeMcmciiHH BPcpx yAepwHBacTcfl yno- 
pOM 6. *■; fvd? 

)KecTKHH Konyc-nyaHcoH 2 ni>encTaBnHCT co- 
Goii yccvHHbiH xoifyc ($ht. 6), iia.6oKOBOH 
noBcpxHoaH KOToporo BMnomieHbi r 
pannycHbie k3H3bkh no HHCJTy enanHH 
pa 5. : Yroji HaKJiona . o6pa3ywmcK ; KanaioK 7, 
cocraBJiflwmiiH 9-12°, yBe^MUMBaercfl ao 35- 
40° y 6onbiucro ocHOBaiiK* KOHyca. Paimyc 

K3LH3BOK OCpCMCHllMH. Y MdlbUJCrO OCH0B3HKA 

(4>hi\ 3), KOH(J)HrypauHH KOioporo : noBTopfiei 



cTei,K*aM ; ;o6canHoii.'tpy6M g ocyiucctanHe^ 
. •. yiipyroH (bopMHpyioweH ronoBKofi^ 
'5 ';>3KcnepHMeHTa,ibHO yctaHOBneHO-^oiyron v^ ? ^ 
no^eMa o6pa3y W u 1 eH Ka.iaBOK,7 KOHyca-nyaH--.; ;: is 
co»ia 2 'anaqHTcnbHo bjhwt Ma Ka-jeciDo; paciUH- ;. 
■ pewtfl' luiacTMpa m ocesoe ycwiHe npoxo*ae- w~ 
hhh KOHyca-nyadcona. Vron nontCMa oGpaayio-;, . 
20 uieR Menee 35° He aaer nm. flaer iiewaMHtenv- 
Hoe yBeniweHHe npoxoworo jutaMeipa. rmacn,i- 
pa a yron noin>eMa oopaiywmeii Gonee 40 ; : ... 
Beact k aiia-WTenbi.oMy yocnHMeHHio HeoGxonH- 
mhx oceBbix yciuiHS an« npoxoxcnenHa Kowyca- 
IS nyaHcoHa h yxyAuiciww KaiecrBa pacumpeHiw. 

r^Sei ^npH^e^H^ yrm o6 ^»^| 
M»Ht'5nSc*P v V ^-HaBOKtKOHyca paBHoii 35^0^nocrt^pacu.M-^ : 

' peMiw iwacrwpa KOHycoM nyancoHOM npoxoflHOH s 

flHaMeip yBCJiMMHBaercji no omoiueiimo k BHa- 
M«py KOHyca na 6-7 mm b 146 a no 8-9 mm 
o6caflHWX ipy6ax. 3ro noaBoniieT cootBeraBCH- 
^. .HO .yMeHMinnb nrnMeip ycipoftciB wih pacuiMpe- 

: - i — ^.r^t,iuiii.iv nnarrhineii. a i - 




ycy bww n^acTbips, a oatCM yBenHTOBaercn 
HanpHMep, nna .KOHyca-nyaHcona, npHMCHHCMO- 
ro aha pcMOKia 146 mm o5caj^wx : kojiohii^ 

paXLHyC K3H3BOK y MCHbllierO OCHOBaHHH^ 

cocraBJweT 11 mm. b cpeaneM cctchhh (4>nr.4) 
16 mm. y 6ojibiuc ro ocuoBanHJi KOHyca /- 

28 mm- (*Hr. 5). . <:\*%s:$W* 

YcraKOBKa ruiacrupfl b KOJioHHe o6caAHux 
rpy6 ocymecTBJiBcrcfl nyreM npoTHmBamtfl hc- 
pc3 Hero 5kcctkop> KOiiyca-nyaHcoHa 2 *■ 4>op- 
MMpywiucii ronoBhH 1 ((Jmr. 2). 

B Hawie, b 6c3onopHOM .(<J>ht- 3) w «acnN- 
ho s onopHOM^(4>nr. 4 h 5) pcxHMei paaim- 
pcHKH, Korju Bbjcrynu iuiacn>ipH 5^ fto«MHaioT 

OflHpaTbCJI O ClCHKy 

: ^cc^oiwpeiDfii rinaojipH 
~ xoaht npH yrjic non^eMa - 

BOK B 9-l2 C 



3H3^H T ^ no B bl Clfl b HajlC3KHOCTb HX pOOTW. IlpM 

pacimipcHHH nnacTbipfl rnanKHM KOHycoM c 
. yrnoM nofl^CMa o6pa3yiomcH b 9-12 , KaK 

3TO npHHHTO B npOTOTMIie, npOXOflHOH AHaMdp 

cooiBCTCTByci AH3Mcrpy KOHyca-nyaHcoHa. 
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^opMyna H3o6pcuHH« 



YcTpoHCTBo nna peMOHTa oScaxtHbix KonoHM.. 
coAcp^mce nonyio unaMry c ynopOM, ^o P mh- 
pyjomyw ynpyryio ronoBicy, xcctkkm KOHyc- 
U'^nyaHcoH m yciaHOBACHHWH Ha unajtrc Me*cay 
"ynopoM h KOHycoM-nyaHCOHOM npoAOJibHo-ro<J) V 
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ce fl e4>opM3UMH BnaxutH toaapH ncpcMcmio- « ot MCHbinero ^ 0B ^^°7^ c 
npcnoiBpaniaci oOpaaoBaHMC iicno*KMOB. 3atcM yron Hawiona uup y 
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HcrO'lHMKH HH(}>OpMaHHM, 



1. narcHi CllIA N» JI75M8. kji. 166-63. 
onyGmiK. 1965. 

2. ABTopeKoe cBmeic^bCiBo CCCP 388650,1 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 
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a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 



from 10468719 on 05/26/2006 

::::::::::::::::::::::::::::::...:.... 



* 



989038 
3 

the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows ofthe patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion ofthe patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-l 2° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross secti on normal 
to the path of conical ram 2 during deformation ofthe furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a s]ope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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